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ABSTRACT
In the early 2000s, Information Systems researchers in Australia had begun to emphasise socio-technical 
approaches in innovation adoption of technologies. The ‘essentialist’ approaches to adoption (for example, 
Innovation Diffusion or TAM), suggest an essence is largely responsible for rate of adoption (Tatnall, 2011) 
or a new technology introduced may spark innovation. The socio-technical factors in implementing an inno-
vation are largely flouted by researchers and hospitals. Innovation Translation is an approach that purports 
that any innovation needs to be customised and translated in to context before it can be adopted. Equally, 
Actor-Network Theory (ANT) is an approach that embraces the differences in technical and human factors 
and socio-professional aspects in a non-deterministic manner. The research reported in this paper is an at-
tempt to combined the two approaches in an effective manner, to visualise the socio-technical factors in RFID 
technology adoption in an Australian hospital. This research investigation demonstrates RFID technology 
translation in an Australian hospital using a case approach (Yin, 2009). Data was collected using a process 
of focus groups and interviews, analysed with document analysis and concept mapping techniques. The data 
was then reconstructed in a ‘movie script’ format, with Acts and Scenes funnelled to ANT informed abstraction 
at the end of each Act. The information visualisation at the end of each Act using ANT informed Lens reveal 
the re-negotiation and improvement of network relationships between the people (factors) involved including 
nurses, patient care orderlies, management staff and non-human participants such as equipment and technol-
ogy. The paper augments the current gaps in literature regarding socio-technical approaches in technology 
adoption within Australian healthcare context, which is transitioning from non-integrated nearly technophobic 
hospitals in the last decade to a tech-savvy integrated era. More importantly, the ANT visualisation addresses 
one of the criticisms of ANT i.e. its insufficiency to explain relationship formations between participants and 
over changes of events in relationship networks (Greenhalgh & Stones, 2010).
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INTRODUCTION
Innovations are important to every society 
for progress. According to Oxford dictionary 
(2014), to innovate is ‘to make changes in 
something establishes, especially by introducing 
new methods, ideas, or products’. Tatnall (2011) 
delineated that “innovation is the alteration of 
what is established; something newly intro-
duced” or “introducing new things or method”. 
If an innovation is rejected, the reasons may be 
that it is not context ready at that point in time. 
Users also perceive innovations differently 
which may result in innovation being rejected.
This research is set in the context of a tech-
nological innovation namely Radio Frequency 
Identification (RFID), which is cogitated an 
innovation in the health context as it continues 
to evolve (Yao, Chu, & Li, 2011; Azevedo & 
Ferreira, 2009). While RFID is a technology 
that has been in existence and commercially 
used since 1940s (Landt, 2001), hospitals are 
still on the verge of adopting this innovation 
into their contexts (Shirehjini, Yassine, & Shir-
mohammadi, 2012). Adoption of this mobile 
technology, similar to other technological inno-
vations, has been investigated over a decade in 
hospitals (for example, Nagy et al., 2006; Fisher 
& Monahan, 2008; Coustasse et al., 2013), us-
ing ‘essentialist’ approaches (see next section) 
or using economic models (see for example, 
Yao, Chu and Li (2012)) that try to explore 
the cost-benefits of the technology in relation 
to its rate of adoption. In this research paper, 
we propose the use of Actor-Network Theory 
(ANT) for visualising the socio-technical fac-
tors that may be pertinent for adoption of this 
technology in Australian hospitals.
The Australian Healthcare context needs 
some understanding as a prelude to this paper. 
Prior to 2001, Australian health context was 
slow in adopting technologies in hospitals 
(Whetton, 2005; Duckett, 2007). As technolo-
gies had evolved over decades with sporadic 
funding from federal and state levels, hospitals 
had legacy systems that did not integrate or 
rather ‘talk to each other’ (Foster and Fleming, 
2008). It was in the decade 2001-2010 that 
technology refreshments had begun to occur 
in earnest, with the imminent national health 
records system (Muhammed, Teo & Wickrama-
singhe, 2012). Towards end of the last decade, 
with the joint efforts of organisations such as 
Health Informatics Society of Australia (HISA, 
2014), National E-health Transition Authority of 
Australia (NeHTA, 2014) and the Australasian 
College of Health Informatics (ACHI, 2014), 
hospitals in Australia began experimenting and 
implementing technologies that would improve 
their efficiency of care. As Ho (2012) indicated, 
both public and private health care providers 
are increasing their investment in technology, 
particularly in mobile communication, to en-
able process efficiency in their workforces (Ho, 
2012). However, it is still an ongoing question 
whether the deployment of mobile technolo-
gies will have the desired ‘snowball’ effect, 
gradually overcoming multiple health care chal-
lenges such as demand for increased access to 
high-quality health care, an ageing population, 
shortage of clinicians, and increasing budgetary 
pressures in health care institutions (Ho, 2012).
Debatably, two of the largest issues facing 
hospitals are enhancing worker productivity 
and reducing human error (Ho, 2012). As most 
hospitals prohibit mobile phones, communica-
tion amongst health professionals occurs with 
fixed telephones; information is made available 
through desktop or fixed computers. Time spent 
on these devices could be more effectively spent 
with patients. Increased mobility—supported 
by mobile devices that provide secure access 
to real time data—for hospital staff means in-
creased productivity, better and faster patient 
care, and ultimately enhanced patient outcomes 
(Ho, 2012). Conversely, RFID technology has 
only begun to be explored in Australian hospi-
tals (Chowdhry & Khosla, 2007) since 2006, 
typically with vendor driven implementations 
that suited the cost-benefit analysis of hospi-
tals (Chen, Wu, Su, & Yang, 2008). However, 
as endorsed by the literature during the time 
(For example, see Cox, 2008; Lee & Shim, 
2007) for continued use of this technology 
and its adoption, there was a need for eliciting 
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socio-technical factors that may be pertinent 
(Unnithan, Smith & Fraunholz, 2009).
The rest of this paper is organized as fol-
lows. In the next section, we establish the need 
for a socio-technical approach to study RFID 
adoption in Australian hospitals. Subsequently, 
we discuss the ‘essentialist’ methods that are 
popularly used for studying rate of adoption, 
zeroing into the socio-technical approach of 
innovation diffusion supported by ANT. A case 
study that was part of a broader research inves-
tigation that was undertaken with multiple cases 
is then presented, for demonstrating the use of 
ANT based visualisation that reveals interplay 
between socio-technical factors in a hospital. 
We draw to the conclusion that the ability of 
ANT to visualize socio-technical factors from 
the data is addressing one of its criticisms and 
extending its ability to study translation of 
technology, as compared to diffusion.
RESEARCH MOTIVATIONS
In the early 2000s, hospitals globally were rather 
unprepared for an innovation such as Radio 
Frequency Identification or RFID (Greene, 
2005). Nonetheless, it was being considered as 
a piece of technology that is useful for tracking 
equipment, thus reducing costs and improving 
efficiencies in hospitals (Nagy et al, 2006; 
Fisher and Monahan, 2008). Seminal authors 
in this area at the time (Cox, 2008; Fisher & 
Monahan 2008) argued that costs of RFID and 
lack of a hospital standard kept the technology 
from being diffused into hospitals. Users of 
the technology, particularly nurses and patient 
care orderlies perceived it to be a surveillance 
system, which also disrupted their workflows 
(Fisher & Monahan, 2008). These perceptions 
were negative or indicative of reluctance in 
adopting the technology. However, the growth 
of WiFi infrastructure that enabled this technol-
ogy and standardisation of hospital grade of 
the technology, with lowered costs (Ustundag, 
2013) enabled its consideration in hospitals that 
were exploring long term solutions after the 
economic meltdown.
Nonetheless, we find that the research es-
sentially focused on the technology adoption. 
As the technology being considered was almost 
non-interventional, the socio-technical factors 
or actors in the milieu (or users) were being 
flouted (Yao, Chu, & Li 2011). Specifically, 
the user reluctance to adopt the system was 
essentially dismissed as technology immatu-
rity i.e. it not being hospital grade. However, 
it was the shadowing potential and disruption 
to existing workflows that slowed the rate of 
adoption, as indicated by Fisher and Monahan 
(2008). Nonetheless, even pioneering hospitals 
in Australia did not consider this critical factor 
(Unnithan et al., 2009). Even lately, studies that 
consider socio-technical factors in the imple-
mentation and adoption of technology are yet 
emerging (Yao et al., 2012).
METHODOLOGIES TO 
ESPOUSAL OF INNOVATION: 
‘ESSENTIALIST’ VERSUS 
‘SOCIO-TECHNICAL’
There are many popular approaches to studying 
technology diffusion and acceptance in informa-
tion systems. Amongst them, we consider two 
of the most popular ‘essentialist’ approaches 
and argue as to why these approaches are not 
really suited to studying the adoption of RFID 
technologies in the Australian hospital contexts.
Diffusion of Innovations (Rogers 1995, 
2003) is based on the notion that adoption 
of an innovation involves the spontaneous or 
planned spread of new ideas. The existence of 
an innovation is seen to cause uncertainty in the 
minds of potential adopters. The problem with 
this approach is that it assumes an innovation 
sparks spontaneity or planned spread of new 
ideas. Nature of an innovation in a frenzied 
environment such as hospitals may not warrant 
spontaneity or spark new ideas, rather, it may 
be seen as an additional intervention to exist-
ing workflows, that impede the progress of 
an already hectic day. The innovation may be 
regarded as yet another piece of technology that 
does not need much attention or an obstruction 
and get ignored altogether.
The Technology Acceptance Model 
or TAM (Davis, 1986:7) strives to evalu-
ate the user acceptance of computer based 
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information systems. Davis (1986) purport that 
people adopt a technology because they perceive 
it to be beneficial, and also due to its perceived 
ease of use. Specifically, it is based on the notion 
of user perceptions. There are many augmented 
models of TAM including combining TAM and 
TPB, TAM2 and the Unified Theory of Accep-
tance and Use of Technology (UTAUT) – where 
Venkatesh and Davis (2000) provides a refined 
view of how the determinants of intention and 
behaviour evolve over time (Venkatesh et al., 
2003). In an attempt to refine and extend TAM, 
Chitungo and Munongo (2013) investigated 
factors that influenced mobile banking adop-
tion in rural communities of Zimbabwe. The 
proposed TAM3 model (Venkatesh & Bala, 
2014) aims at advancing TAM with a focus on 
mobile interventions. To a significant extent, 
these theories can be utilised to study user ac-
ceptance of RFID in general. However, when 
the acceptance is being tested with multiple 
users with disparate yet significant roles, these 
models do not offer significant value to already 
existing literature.
The above approaches are classified as 
‘essentialist approaches’ in that some essential 
capacity or ‘essence’ is largely responsible 
for determining the rate of adoption (Tatnall, 
2011:28). The difficulty is that people often see 
different essential attributes in specific technol-
ogy or human entity. What may be perceived, as 
the best use of the technology by one user may 
not be the same for another. In this case, the use 
of RFID by an orderly (Patient Care Assistant or 
Orderly) may be different to a nurse or a clini-
cian. In hospitals, where all the actors need to 
work together, and also accept the technology 
intervention, the above ‘essentialist’ approaches 
fall short of interpretive analysis in the context.
Murthi and Mani (2013) argued that society 
and technology intermingle and coevolve and 
culture and social structures shape the design 
and use of technology; and technology in 
turn, influences cultural and social experience 
(Murthi & Mani, 2013:1). Therefore, Murthi 
and Mani (2013) suggested that an understand-
ing of the complex relationship between user 
and technology is important, from social and 
technical viewpoints.
Adoption Versus Translation
Callon (1986) outlined a novel approach to the 
study of power, that of the sociology of trans-
lation. The seminal author began with three 
principles (1) agnosticism (impartiality between 
actors engaged in controversy), (2) generalised 
symmetry (the commitment to explain conflict-
ing viewpoints in the same terms) and (3) free 
association (the abandonment of all a priori 
distinctions between the natural and the social). 
He then described a scientific and economic 
controversy on the causes for the decline in the 
population of scallops in St. Brieuc Bay and the 
efforts by three marine biologists to develop a 
conservation strategy for that population. Cal-
lon (1986:196) recommended four moments of 
translation as recognized in the attempts of the 
three biologists to impose themselves and their 
definition of the situation on others. These are:
(a) problematisation: the researchers sought 
to become indispensable to other actors in the 
drama by defining the nature and the problems 
of the latter and then suggesting that these 
would be resolved if the actors negotiated the 
‘obligatory passage point’ of the researchers’ 
programme of investigation; 
(b) interessement: a series of processes by which 
the researchers sought to lock the other actors 
into the roles that had been proposed for them 
in that programme; 
(c) enrolment: a set of strategies in which the 
researchers sought to define and interrelate 
the various roles they had allocated to others; 
(d) mobilisation: a set of methods used by the 
researchers to ensure that supposed spokesmen 
for various relevant collectivities were properly 
able to represent those collectivities and not 
betrayed by the latter (Callon, 1986:196) 
He also argued that translation is a process 
that is never a complete accomplishment and 
that, the process of translation may also fail. 
Drawing upon this seminal work in studying 
innovation translation within the information 
systems field, we conceptualized as follows.
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Moment 1: Problematisation is where key ac-
tors define the issues that RFID proposes 
to address in the hospital and their roles. 
The issue being addressed is ‘translated’ in 
terms of solutions offered by all the actors 
who then attempt to establish themselves 
as an ‘obligatory passage point’ (Callon 
1986), which must be negotiated as part 
of the solution. In other words, Callon 
(1986) referred to an obligatory passage 
point (OPP) which has to occur for all 
the actors to satisfy the interests that have 
been attributed to them by the focal actor. 
In this situation, we proposed to identify 
the actors, the issues they defined and their 
defined roles. The idea of this moment is to 
foster relationships, to allocate or reallocate 
power between actors.
Moment 2: Interessement is whereby the actors 
defined in moment 1 impose the identities 
and roles defined, on other actors – thus 
building a network of relationships where 
all actors become involved. In this context, 
we studied how the champions or key actors 
negotiated with others in the network. Inter-
essement is the set of actions by which an 
entity attempts to impose and stabilise the 
identity of the actors in the same network 
for the cause of problematisation (Callon, 
1986). It involves a process of convincing 
other actors to accept the solution proposed. 
The actors are engaged in the process of 
confirming the OPP.
Moment 3: Enrolment occurs after the success 
of moment 2, when a process of coercion, 
seduction and consent leads to the establish-
ment of stable alliances. In this situation, 
we studied how the actors enrolled others 
into accepting the solution of RFID. More 
specifically, did they coerce, impose or 
influence others into enrolment? Enrolment 
involves consolidation of alliances through 
negotiations. It is the successful outcome 
of the first two moments.
Moment 4: Mobilisation occurs when the so-
lution gains wider acceptance and in this 
situation RFID gains wider acceptance as 
a solution for the proposed reason, within 
the hospital context. We investigated if 
this has occurred and how. While some 
actors are used as initiators, others become 
spokespersons. This moment leads to sta-
bilisation of the network.
The questions to be answered in each 
moment of translation, is presented in figure 1 
pertaining to this research investigation.
The users or factors (or actors) in hospi-
tals are disparate in their roles and perceived 
advantage of a technology, yet need to work 
together within hospitals. Therefore, we assert 
that RFID technology has to be ‘translated’ into 
the context, rather than just being adopted in 
its original format.
Treatment of Actor-
Network Theory (ANT)
In the 1980s, Bruno Latour developed Actor-
Network Theory or ANT, which regards that 
humans and artefacts (or things) have equal 
impact in the process of translation of an in-
novation. The concept of human and non-human 
actors thus emerged from ANT and in turn, 
inspired the theory of Innovation Translation 
(Callon, 1986). The concept of ‘translation’ 
proposed by Callon et al (1983) and Callon 
(1986) describes it as the strategies that an ac-
tor implements, to identify other actors and to 
arrange them in relation to each other. Unlike 
Diffusion of Innovations concepts, this trans-
lation model acknowledges that the original 
idea and the innovation are not bestowed with 
sovereign power. Rather, the innovation only 
translates if it interests one group of actors or 
another (Tatnall, 2011).
As pointed out by Tatnall (2011) a major 
issue with technology adoption is that not all 
innovations are adapted in the form they are 
proposed nor without changing some essential 
attributes (Tatnall, 2011). Innovation Transla-
tion (Latour 1986) makes use of a model of 
technological innovation which uses the concept 
of heterogeneity in a world with hybrid entities 
(Latour, 1993), containing human and non-
human elements. It also notes that innovations 
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are not adopted in their entirety or original 
form. Rather, they are translated into a form 
more appropriate by uses (Tatnall, 2011). In 
summary, as against ‘essentialist approaches’ to 
adoption of technology, innovation translation 
approaches argue in favour of identifying key 
players (actors or factors) and processes they 
are engaged in to understand the translation 
process better.
In addition to the 4 moments, we considered 
a novel approach of visualising the data obtained 
from a case analysis through a lens informed 
by Actor-Network Theory. Specifically, the 
presentation of interplay between all the fac-
tors (actors) while the solution of RFID as a 
technology was being considered and deployed 
could be visualised using the elements of ANT.
Latour (1986) contends that it is the 
number of people who enter into the situation 
that indicate the amount of power that can be 
exercised. According to him, the movement of 
innovation through time and space, rests with 
people who may accede, alter, refract or enhance 
it. An actor-network is configured (Grint & 
Woolgar, 1997) by the enrolment of human 
and non-human allies, by means of a series of 
negotiations. According to them, Translation 
can be regarded as a means of obliging some 
individuals to consent to a deviation that takes it 
along a path charted by some other individuals.
There is significant merit in using ANT 
as a lens within interpretive research. The 
socio-constructivist ontology of interpretiv-
ism allows easy accommodation of ANT, as it 
is used as a means (lens) to locate or extract 
data. The interpretivist ontological foundation 
clarifies that reality doesn’t already exist but 
is constructed in the very act of interpretation. 
Information systems research, which is inferred 
by this stance, relegates the understanding of 
the relational dimension of technology and 
people mainly to the interpretation which is 
given (Tatnall, 2011).
While Actor-Network Theory has been 
applied to implementation and adoption of 
different healthcare innovation studies (Hall 
2005; Bossen 2007; Cresswell, Worth & Sheikh, 
2010; Wickramasinghe, Bali, & Tatnall, 2012; 
Muhmmed, Zwicker, & Wickramasinghe, 
2013), it has been criticized for its limitations. 
Amongst these one of the most notable criticisms 
is its inherent limitation is its inability to explain 
relationship formation between actors and over 
changes of events in relationship networks 
(Greenhalgh & Stones, 2010). Hence, many 
researchers (Trudel 2010; Cresswell, Worth & 
Sheikh 2011; Muhammad et al., 2013), over 
the last decade has recommended the path of 
combining ANT with another theoretical lens 
such as innovation translation theory.
Figure 1. Questions for moments of translation
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In this research, taking into account the key 
role of RFID as an actor (non-human factor and 
a technology), combining the ANT Lens with 
the innovation translation theory added depth 
of analysis. The conceptual framework with 
the treatment of ANT therefore, is as follows 
in Table 1.
The moments of translation in the above 
table reveal from the literature review that 
despite the promotion by technology vendors 
and to an extent, the IT departments or people 
in hospitals, RFID technology is yet to gain 
momentum due to reluctant and non-acceptance 
by users (nurses or orderlies) within the Aus-
tralian system. To a large extent, in Australia, 
the solution is yet to gain wider acceptance in 
hospitals. It is evident in the ‘moments of trans-
lation’ that the key moments of Interessement 
and enrolment are often a product of coercion 
or top down approach, rather than mobilization 
of allies in the environment. This factor makes 
it imperative to study the RFID implementation 
and its translation into the Australian hospitals. 
The research reported in this paper is part of 
a long term research project that studied the 
translation of RFID in Australian hospitals, 
in a multiple case study method, using the in-
novation translation and ANT informed lens 
for analysis and conclusions. The next section 
describes one of the successful hospital cases.
THE SCENARIO 
AND SYNOPSIS
The hospital site is situated in the regional 
area in Australia, with more than 3400 staff, 
653 beds and treats annually over 37,000 in 
patients, deals with over 45,000 emergency 
cases and approximately 1200 births annually. 
These services are complemented by a 60-bed 
rehabilitation unit, eight bed intensive care 
unit and five operating theatres where almost 
10,000 surgical procedures are performed an-
nually. The organisation provides services in 
emergency, maternity, women’s health, medical 
imaging, pathology, rehabilitation, community 
services, residential aged care, psychiatric care, 
Table 1. Conceptual framework - Innovation translation ‘moments’ & ANT 
Moments of Translation
Innovation Translation and 
Actor-Network Theory (ANT)
Moment 1 Moment 2 Moment 3 Moment 4
Problematisation Interessement Enrolment Mobilisation
Literature 
Review 
(2005-2013) 
(see for 
example, 
Nagy et al., 
2006; Fisher 
and Monahan, 
2008; Cox, 
2008; Cheng 
and Chai, 
2012; Yao et 
al., 2012 
Martinez-
Perez, et al., 
2012; 
Ustundag, 
2013)
The key actors in 
hospitals seem to be 
technology vendors, 
systems integrators 
and administrators in 
hospitals; 
Users of the RFID system 
such as nurses and 
orderlies are ignored or 
forced to use the system. 
The moment is 
characterized by the 
acceptance of technology 
for tracking equipment, 
in order to reduce costs 
and improve efficiencies 
by hospital administrators 
and strategists.
There is little 
evidence of getting 
users (nurses and 
orderlies) interested 
in RFID solution. 
Rather, driven 
by vendor and 
administrators of 
hospitals, other key 
actors are largely 
forced into the 
moment.
Enrolment into the 
RFID enablement 
network is forced 
or pushed through 
by vendors and 
administrators
The RFID solution 
has relatively 
low acceptance 
and was rather 
sceptical by users. 
Since the users 
were sceptical the 
solution did not get 
promoted. 
Despite the 
scepticism, RFID 
as a technology 
was being 
promoted in the 
health sector via 
IT strategists and 
vendors.
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community dental, hospice, palliative care, 
cardiology, cancer services and renal dialysis.1
The hospital began to roll out a Wi-Fi 
based RFID solution in July 2010 to manage 
the flow of patients through its surgical wards 
(Friedlos, 2010). In 2011, it expanded the use 
of the system to include temperature monitor-
ing of pharmaceuticals and blood supplies, and 
in a staff-safety system for doctors and nurses. 
The RFID system follows a patient journey 
through theatre, from the admissions area to 
the waiting area, to the theatre complex and 
the anaesthetic bay, and collects data. This was 
to allow for business decisions to be merged 
into the complex flow of staff and resources 
to the perioperative suite. It was expected that 
the hospital would be able to process patients 
through the surgery more efficiently and use 
resources better.
This pilot implementation was extremely 
successful. However, as the Patient Manage-
ment System (PAS) had not been incorporated 
at the time in the hospital, nurses had to enter 
RFID tracked results manually into a system that 
was acceptable for reporting to the Department 
of Health Services. Therefore, after a 6 month 
successful trial period, it was decided by the 
nurses to perhaps trial this technology in another 
area that may be useful. The nurses, through a 
conversation with the ICT department as well 
as other nurses and clinicians in the hospital, 
albeit invisibly, moved the RFID tags to ICU 
area for tracking beds and also patients as they 
are in the waiting bay. It may be noted that this 
deployment worked successfully, improving the 
efficiencies in the hospital, not only improving 
waiting times but also churning the number 
of patients cared for by clinicians and nurses. 
They had also used it successfully for tracking 
some equipment.
Parallel to this deployment, a set of RFID 
tags for monitoring temperature was given 
free for trial basis to the ICT department in 
the hospital, by the technical vendor. These 
temperature RFID tags were then trialled in the 
Pharmacy area and found extremely useful for 
monitoring refrigerator temperatures (fridges 
that kept emergency medication in particular). 
Thereafter, the Pharmacists decided to deploy 
RFID as it saved costs that were incurred by 
throwing out medicines. Subsequently, the ICT 
department showed the positive results to the 
Pathology department, who then decided to 
use the same for monitoring blood fridges. The 
success of this department led to Food Services 
taking on the deployment next, for monitoring 
refrigerators. Concurrently, as a result of an 
Occupational Health and Safety (OHS) audit, 
the Engineering Services wanted to monitor 
air-conditioning in staff areas. They decided 
to use the RFID temperature tags.
Corresponding to these developments, 
there was an incident in the mental health facil-
ity within the hospital, where the cleaner had 
a heart attack while working and it took some 
time before he was reached to emergency. That 
triggered an idea that RFID could be potentially 
used as wearable devices by staff. Subsequently, 
an RFID tag that could be worn around the neck 
was developed so that on pushing a button, 
the person could be tracked until the alarm is 
attended to. The silent working of the RFID 
tag helped inside areas of the hospital where 
the ‘noise’ from an alarm could potentially be 
harmful. A person wearing the device could be 
tracked and the incident attended to, without 
attracting attention. The varied successes within 
the Theatre, ICU, Pharmacy, Pathology, Food 
and Engineering Services, and the use of RFID 
as an alarm device for staff, helped the hospital 
improve its efficiencies and boost the quality 
of care. Therefore, the double role of RFID (in 
two different versions) was well applauded and 
thereafter, a full scale implementation for track-
ing assets and people using RFID was initiated.
The key point to note in this case is 
that the Orthopaedic nurses who initiated 
the deployment of this technology had done 
word-of-mouth propagation through nurses, 
clinicians, orderlies, varied department heads 
and subsequently, when the hospital had 
acquired the Patient Administration System 
(PAS) required by Department of Health in 
2011, the pilot implementation gave way to a 
full scale implementation of RFID. The journey 
of RFID into the hospital which began with the 
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same nurses, had found its way through varied 
departments, and returned to this department 
to get fully implemented for theatres. It was 
a nurse who initiated the deployment of this 
technology. Although it was not used initially 
for the reason it was piloted for, it became per-
vasive and eventually also got deployed where 
originally planned for. In this successful case, 
the nurse or triage has the pivotal role in RFID 
translating well into the hospital. Without the 
nurse propagating the cause of RFID and sup-
porting ICT department, RFID would perhaps 
be abandoned in this context.
The narration of this story is in 4 acts with 
multiple scenes in each. In the first act the initial 
deployment is presented. In the second act, the 
temperature RFID tags deployment is presented 
and in the third act, the technology is presented 
as being an innovation and how it translated 
well into the context with a new proposition as 
people tags. In the last Act-4, the consolidation 
of RFID is presented.
In this paper, the following is presented:
1.  ANT tables depicting actors/roles (Table 
2, Table 3),
2.  A part of Act-3 as an example of exploring/
presentation of reconstituted data analysis 
(using concept mapping),
3.  The entry and exit of actors table at the 
end of Act-3, and
4.  ANT visualisation depicting actors, net-
works and relationships at the end of Act-3. 
2
A Sample of Data Presentation
Act-3: Managing Duress with RFID 
in High and Aged Care Facilities
Towards the end of Act-2, the Cameo (primary 
researcher) had chanced upon the fact that the 
hospital was experimenting and had deployed 
RFID for managing staff duress or in other 
words, ‘staff tags’. It was not clear as to where 
this began, and hence the Cameo decided to 
investigate the concept. This conversation 
ensued between the CIO (2) and also involved 
OHS and the head of a high care facility within 
the hospital.
Scene-1: Tagging Staff for 
Monitoring Duress
Cameo: There has also been an initiative in 
duress alarms. How does RFID figure into this?
CIO (2): Staff duress alarms are for staff safety 
– they press the button and the system alerts 
other people that they’re in duress.… it’s just 
a little tag with a button on it – you press it a 
couple of times inside of twenty seconds. 
Cameo: So it was triggered by an audit? How 
did OH&S play a role in this?
CIO(2) The OHS department had an audit…they 
needed a solution for managing staff duress. And 
there was also an incident. A theatre cleaner 
had a heart attack in the middle of the night 
and no one came running. So before he came 
back to work as part of his OH&S plan, they 
needed a process to be able to prevent further 
recurrence of being isolated.
Cameo: Okay, so basically there had to be 
OH&S assurances that that situation could not 
arise again? And I guess there are all sorts of 
legal implications and so on for that.
CIO(2): OH&S came looking, there were a 
few options and … I said why don’t I just give 
you a roaming tag, and he presses that? The 
earlier CIO and the residential manager of 
nursing facilities was also pushing the concept 
of duress alarms at some stage…and here was 
an option, it works better…Originally, the tags 
went to high care residential facility area with 
mental disorder and violent patients… ….there 
had been a couple of instances where staff had 
been assaulted. 
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Cameo: And how did RFID get picked up as 
another use – was this initiated from the IT 
people or someone directly in nursing?
CIO(2): There was a question raised from the 
nursing staff and we went out and said well hang 
on we’ve got an RFID back end, why don’t we 
use it? So at the high-care, there’s three levels 
of tracking, .. Wi-Fi tracking, ward tracking as 
they move in and out of the wards, and actually 
room tracking so we can get them almost to the 
exact location, and that seems to work really 
well. Because we had the tags, and Wi-Fi we’ve 
now gone to a roaming duress situation where 
overnight there are two or three areas where 
there is just one staff member. For example, the 
theatre cleaner and he had a heart attack and 
was on the job, and it was a couple of hours 
before anybody found him. He was quite happy, 
he was fine, but now he has a tag.
Table 2. ANT based table depicting actors and roles in the case site 
Actors / 
Blackboxes
Name Details 
(Non-Human Actors have been given a voice by a Human Actor)
Blackboxes The regional hospital The site where RFID entered into the context and has propagated 
successfully.
New Site The new site of the regional hospital under construction.
Non-Human 
Actors
DHS (Department of 
Health Services)
The external entity which funded RFID implementation via a grant
Symposium Article Voiced by CIO (Past)
RFID Tags/Equipment, 
External entity 
(includes temperature 
tags)
Voiced by CIO (past and present)
RFID results Voiced by CIO (Current)
RFID maps Voiced by CIO (Current)
Considered 
Non-Human 
Actors
Nursing Staff/Orderlies Voiced/represented by CIO in the focus group
Pathology 
Food Services 
Engineering 
ICU 
OHS 
Infection Control
Voiced and represented by CIO(1) and CIO(2), Dpty Pharmacist
Human Actors CIO (1) (The 
Champion)
The CIO is overall in-charge of all technology based strategic 
decisions and drove the cause of RFID. The Godfather of RFID, who 
launched its career.
CIO (2) (The reigning 
champion or current 
CIO – named as CIO)
This CIO was earlier the deputy head of ICT, second in command to 
CIO. He is currently the CIO and also the champion of RFID who 
coxed all the departments into trialling RFID and was successful.
Deputy Pharmacist Deputy head of Pharmacy operation who drove RFID pioneering and 
propagation – in the focus group
Simpkin House Head Voiced by CIO in the focus group – followed up for confirmation by 
Cameo
Cameo (I/self) Cameo did the first direct interview with old CIO. Focus group was 
run by a moderator, who then became the voice of Cameo (presented 
in the chapter as Cameo)
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…So it’s expanding – so there’s the theatre, 
there’s another facility where there is just one 
staff member looking after low care patients 
that are on their way home basically or going 
to go into surgery first thing in the morning, 
there’s all of the food service people who work 
after hours, and it’s just been expanded again 
– there’s a ward that only has one staff member 
overnight so that means a tag.
At this stage, it was clear to that there were 
a few triggers that introduced RFID tags for 
managing staff duress. First, the CIO(1) and 
theatre nurses who originally had influenced 
the repurposing of RFID from tracking patient 
journey, was pushing for the use of RFID in 
duress alarms for staff. They had tried the RFID 
tags for tracking patient journey and knew its 
benefits in being able to track where people are, 
in stressful situations. This aspect was further 
strengthened by the case of the theatre cleaner 
having a heart attack while on duty and no one 
was watching. OHS needed a good solution 
to address audit and legal issues. ICT depart-
ment had championed RFID as a solution in 
aged care facility, and subsequently received 
a commendation. We also wished to check on 
the uptake of the new tags, as the staff may feel 
that they were under surveillance.
Scene-2: Exploring translation 
of RFID duress Alarms
Cameo: In these high care facilities, they did 
not have any other systems in place to manage 
staff duress?
CIO(2) Their existing duress system … basically 
a buzzer … makes a horrible noise….that upsets 
all the patients so the patients come to see what 
the noise is and the incident increases. Whereas, 
with the RFID version - they get Jamaica (SW) 
Table 3. Acts and scenes in this case 
Act Scene
Act-1: Reconnoitring RFID Debut in the Blackbox
Scene-1: RFID Debut into the hospital
Scene-2: Re-casting of RFID in a new role
Summary
Act-1 through the ANT lens
Act-2: Exploring RFID permeation in a new Avatar
Scene-1: Temperature Rises from Pharmacy, Pathology, Food 
Services and Engineering
Act-2 through the ANT Lens
Act-3: Managing Duress with RFID in High and 
Aged Care Facilities
Scene-1: Tagging Staff for monitoring Duress
Scene-2: Exploring the translation of RFID Duress Alarms
Act-3 through the ANT Lens
Act-4: Consolidating RFID role in the Hospital
Scene-1: Establishing the position of RFID in the hospital
Act-4 through the ANT Lens
Summary
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on their phones and it tells them where to go 
to…. basically it tells everybody that you need 
to know about it exactly where the staff member 
is when the button is pushed and it continues to 
track the button until that incident has ceased.
Cameo: Okay, so if the medical staff were in fact 
being grabbed or dragged away they would be 
tracked, so it wouldn’t be a matter of running 
to a particular ward and finding that there is 
no one here and we’ve got no idea where this 
staff member is?
CIO(2): The instant view which pops up on all 
the screens shows the tag map facility and as 
the tag is moving around.
Cameo: Have there been cases where it’s had 
to be used since, that have convinced people 
that it’s…?
CIO(2): It gets used regularly. I couldn’t tell 
you how many – it depends on some of the 
patients – if they have a bad day it might get 
three or four alerts a day, or it might get one a 
week – it just depends on the patients.
we thought the big problem we would have 
would be that people wearing staff tags would 
say, “you’re spying on us” or whatever. We tell 
them it’s anonymous – the only thing on the tag 
is a number, we don’t know who picks – - the 
high care has just a big basket and they can 
all pick a tag and whatever. We also tell them 
that unless we’re looking at an incident, it’s 
always past history –….the only unfortunate 
occurrence is that if they are in the toilet and 
being tracked! 
At this stage, it became clear to that the concept 
of using RFID staff tags had become well ac-
cepted into the hospital due to its varied benefits. 
There was no issue with surveillance, as the 
use of duress alarms was clearly spelt out and 
experienced by them.
Act-3 Through the ANT Lens
In this act, it became apparent that the original 
RFID tracking tags that were used for trac-
ing the patient journey through to theatres 
was translated efficiently into staff tagging or 
duress alarms. The actors and roles in this act 
are presented in Table 4 and Figure 2. It may 
be noted that the temperature tags and related 
departments do not have a role in this act.
RFID had debuted into the High care fa-
cilities and Aged Care Facility in the form of 
staff tagging or duress alarms. The nurses and 
orderlies from Act-1 had influenced the deci-
sion to take up RFID. In this act it is evident 
that they are in a referral relationship with 
ICT department. Infection Control and OHS 
remained and were in an influential role with 
RFID as the actor. Infection control needed to be 
involved. OHS audit was the trigger for duress 
alarms. So as per this diagram, they are shown 
in a circumstantial relationship with ICT depart-
ment (two-way), where the ICT then offers them 
a solution with roaming duress alarms. RFID 
is in an imposing relationship with High Care 
Facility. The ICT department imposes RFID 
on high care, thus in an imposing relationship.
RFID is firmly embedded in the hospital. 
It was introduced into the hospital through a 
grant given by DHS, to track a patient journey 
to operation theatres. At the end of the success-
ful trial, wherein RFID tagging results could be 
obtained in a very presentable fashion. However, 
the results thus obtained had to be manually 
entered into the patient management system to 
report to the government Instead of making the 
nurses job easier, it was doubled, as they had 
to still enter the data manually. This resulted in 
the nurses deciding to abandon RFID facilitated 
tracking. However, they suggested that ICT 
department essentially takes the tags/equipment 
for utilising elsewhere in the hospital.
The hospital moved the tracking equip-
ment and tags to ICU and high value asset 
tracking using the same equipment and tags. 
It was evident that nurses were key influenc-
ers in the uptake and movement of RFID into 
the hospital. As confirmed in the focus group 
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session, nurses regarded this as another process 
and did not find it ‘disempowering’. Orderlies 
who moved equipment and patients were not 
involved in the decision making. However, 
they were not responsible for tagging patients. 
Subsequently, when the RFID tags were moved 
to asset tracking in ICU, orderlies were trained 
continuously to put the tag on and off. They 
Table 4. Actors and roles in Act-3 
Actors Existed 
(in the blackbox)
Entered Exited Sustained/ 
Transformed
RFID (tags, eqpt)
(External 
Company)
X X
RFID Pilot Results X X
RFID Maps X X
Cameo X X
Nursing Staff X X
Orderlies X X
High Care Facility X X X
CIO (new) X X X
OHS X X
Infection Control X X X
ICU X X X
Figure 2. ANT visualisation after Act-3
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also did not find it ‘disempowering’ rather were 
dismissive of the process as ‘part of their job’. 
They did find it useful as often they forgot where 
the assets were located and had to search for it. 
Their job became easier as the hospital had also 
made the computer screens within the hospital 
such that the orderlies could track it from any 
screen, via a web page. The constant passing 
on the knowledge as to attach and remove tags 
soon became a habit, although they are still not 
fully trained.
During the time RFID entered the milieu, 
the technology vendor also provided some 
additional ‘temperature monitoring tags’ for 
trialling, if the hospital so wished. The ICT 
department decided to trial this in the Pharmacy 
fridges for monitoring temperature. A successful 
pilot and full implementation followed, where 
the department then requested for further grants 
to obtain tags/equipment from DHS as well as 
the hospital internally through Finance. The 
results obtained in improving their efficiency 
(time and cost saving) were shown via RFID 
results data, to the Pathology department and 
Food Services area. Both these departments 
decided to come on board with temperature 
tags, as they were convinced almost instantly. 
Subsequent to the above, Engineering depart-
ment also heard regarding temperature tags 
from the others and was shown clear results 
by ICT department. This triggered them to 
take on the temperature tagging using RFID, 
for monitoring air-conditioning in their work 
areas. At that stage, an OHS audit had also in-
fluenced this uptake as staff complained about 
air-conditioning.
At this stage, triggered by an incident in the 
hospital (a cleaner having a heart attack while 
on duty), and supported by the success stories 
of RFID, a high care facility with mentally 
traumatised patients decided to trial RFID for 
Staff Duress Alarm. There were existing alarms, 
however, the noise emitted by these alarms 
made them rather inefficient in a high care 
facility. The new staff duress alarms which are 
now fully implemented in the high care facility 
which supports the clinical staff in their day-
to-day operations. In addition, the hospital is 
also planning to introduce it in low-care areas 
for staff in ‘compromising situations’. Clearly, 
RFID is firmly entrenched and has translated 
well as an innovation into the context. The 
diverse capabilities of the innovation made it 
easily translatable into the context. In addition 
to improving the efficiencies that it had set out 
to do, it had also enabled a web of congenial 
relationships within the hospital. Finally, the 
innovation had permeated in such a way that 
the new building of the hospital had RFID being 
deployed from a ‘ground up’ level. Worthy to 
note here is that it is a nurse who initiated the 
implementation and enabled the translation of 
the technology as an innovation into the context.
REFLECTION ON 
TRANSLATION MOMENTS
Problematisation
In this case, the problematisation was done by 
nurses (problem owners), who recognized the 
need for tracking the patient journey into theatres 
and wards – which included not only assets, but 
also the patients on wheelchairs, gurneys etc. 
Tracking of patient journey through operation 
theatres and emergency was the obligatory 
passage point (OPP) in Act-1. The pilot was 
implemented successfully with nurses being 
the key actors, and ICT department facilitating 
the deployment.
Orthopaedics wanted to track patients through 
the theatre process, to see if there was any par-
ticular point where the patient’s journey was 
delayed or where there were undue problems 
and that’s where it began...The original idea was 
to track a patient journey through the opera-
tion theatre suite and record dates and times 
for use in the patient management system... 
the theatre manager (nurse), was the driving 
force behind it …The pilot involved only hip/
knee surgeries…. (Chapter 5, Act-1)
The problematisation moment is evident 
here with RFID benefits perceived by the 
nurse, who is the caregiver. The IT depart-
ment facilitated the technology deployment by 
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following through with the problematisation. It 
may be noted that involving the theatre nurse 
ensured that the users had been involved and 
they have ‘one voice’. There is evidence of 
successful pilot and results from tracking the 
patient journey as depicted in Chapter 5, in 
Act-1, Scene-1. A re-problematisation has 
occurred towards the end of Scene-2 where 
it became evident that although the pilot was 
successful, the RFID implementation full scale 
in the theatres/emergency area did not occur as 
per the following excerpt.
… the project was abandoned, as efficiency was 
minimal. A nurse had to still physically enter 
details and be present throughout the patient 
journey, in addition to using the RFID system…
so after six months they said, ‘you’ve had a good 
trial, we don’t need to do this anymore, use the 
tags for something else’ which is what we did, 
we just repurposed them and used them for 
something else, they weren’t lost or anything. 
(Act-1, Scene-1)
The RFID tags were repurposed for the 
Intensive Care Unit and related areas. In the 
re-problematisation, the ICU department were 
problem owners, driven by nurses as the head of 
the department. Although it is a different depart-
ment, nurse remained the problem owner. The 
problem was to track assets in the ICU using 
RFID (the Obligatory Passage Point).
.….. they are using it to track their beds, because 
their beds wander off over the weekend and 
they want to know where they are on Monday 
morning. Something as simple as that, …high 
value assets are tracked… (Act-1, Scene-2).
The benefits of RFID was realized by not 
only nurses who recommended that it becomes 
repurposed (almost in 6 months after trial), but 
also ICU staff accepted it. Thus, the tracking of 
equipment using RFID passed the Obligatory 
Passage Point with a set of new actors. Acciden-
tally, a new form of tags, namely temperature 
tags that could monitor the temperature of equip-
ment such as fridges came into the hospital.
CIO: The supplier gave it to us…threw a box of 
temperature tags ... said ‘here have a tempera-
ture tag to play with as well’ …. Well once we 
got it and put it in the first fridge and found the 
fridge was faulty…results of this simple exercise 
was brilliant. We then went to Pharmacy and 
said ‘would you like to be able to give a five 
minute result on all your fridges?’ and they 
said, ‘yes, thank you’. (Act-2, Scene-1) and 
I sold the idea of temperature monitoring to 
Pharmacy for refrigerators.
Pharmacist:… it was IT came to us and said, 
“hey this is possible – we’ve got the Wi-Fi”. 
…Wi-Fi gave us ability to set alarms, ability to 
have real time monitoring…saved us at least 
a couple of hours a work week. Now, we get 
reports once a week and look at them, but if we 
get any alarms basically we follow them up. 
There is a new problematisation moment 
visible here. Obviously, the two key actors 
here are the CIO and Head of Pharmacy, who 
saw a clear benefit in the temperature tags. The 
pharmacy decided to take up the trial, which 
was successful and they decided to implement 
temperature tagging using RFID which herein is 
the obligatory passage point. Problematisation 
was initiated by CIO here, driven by Pharmacy 
(users) and the OPP was to use the RFID tem-
perature tags to monitor temperatures.
The ‘staff tagging’ had occurred to monitor 
staff duress in the high care and mental health 
facility of the hospital. It was introduced by 
customizing the regular RFID tracking tags that 
are used for patients and equipment, to be worn 
by staff. The key actors for problematisation in 
Act-3 (towards the end of the case study) were 
OHS department and ICT department.
CIO(2): The OHS department had an audit…
they needed a solution for managing staff duress. 
And there was also an incident. A theatre cleaner 
had a heart attack in the middle of the night 
and no one came running. So before he came 
back to work as part of his OH&S plan, they 
needed a process to be able to prevent further 
recurrence of being isolated. (Chapter 5, Act-3)
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It was evident that the problematisation 
occurred with the key actors planning to use 
RFID tags for staff, in high care facilities, so 
as to reduce staff duress and isolation. The staff 
tagging using wearable RFID tags fitted with 
a button that could trigger alarms elsewhere 
was the obligatory passage point. The prob-
lematisation moments continued to re-occur 
throughout a year.
In summary, Problematisation and re-
problematisation was done by nurses. A varied 
form of RFID was problematized by users 
(Pharmacy) driven by ICT, which then lead to 
convincing others (Interessement moments). 
The original problematisation was for ‘track-
ing patient journey’ which included assets and 
people with RFID technology (OPP). In the 
re-problematisation process, they realized ad-
ditional uses such as tracking temperature with 
RFID technology (OPP). For each problematisa-
tion, the network of actors stabilized with RFID 
tracking passing the obligatory passage point, 
with a set of new actors. In other words, for each 
problematisation, the actors were successful 
in getting others interested in the solution and 
successfully implementing it.
Interessement
There was an interest among theatre nurses who 
concerned about surgeons causing the delay 
in attending to patients from surgery, wanted 
to address this by tracking the patient journey 
using RFID. However, the privacy regulations 
in Australia were such that if surgeons felt that 
their productivity is being tracked, that would 
raise privacy issues and also unions will get 
into the fray. The clinicians in Australia, who 
could not be tracked or monitored by law, 
were implicitly driven into Interessement, as 
they could visualise the patients in the waiting 
bay. The CIO along with ICT department was 
consulted on this and they felt that that they 
could improve the efficiencies by facilitat-
ing RFID deployment, explicitly driven into 
Interessement.
The ICU got really interested in RFID 
tagging, as follows:
The biomedical people, we’d given them a little 
taste,… tracked a few of their fusion pumps. 
When they go to do a service on the fusion 
pumps it can take them three and a half to four 
weeks to locate them all – they loved the fact 
that they can press a button and at least find 
four of them in a minute and a half. So they’re 
quite happy to go down the ‘yes let’s tag every-
thing’ path because it saves them a lot of time. 
And we use the simplest interface –just have 
a webpage that shows you a picture of where 
they are (Act-1, Scene-2)
Thus RFID was able to capture the atten-
tion and interest of related areas of emergency 
namely ICU and wards. The champions of RFID 
in Act-2 are CIO, his team and the Pharmacist. 
The success of the Pharmacy area was shown 
to Pathology, who then became interested. In 
this case, it is the user (Pharmacist, regarded in 
this investigation as clinical staff or equivalent 
to nurses).
CIO: We mentioned the success of Pharmacy 
to Pathology. They decided to install tags for 
fridges including sub-zero freezers. 
…Subsequently, Food Services began using 
temperature tags for monitoring cabinet tem-
peratures…it worked too..
Engineering … once they saw it in place and 
saw the results, they thought, this is a good idea, 
we’ll buy some of them ourselves (Chapter 5, 
Act-2, Scene-1)
Thus, it can be seen that 2 different depart-
ments Pharmacy, Pathology and Food Services 
got interested in the concept, influenced initially 
by the Pharmacy and enabled by CIO/ICT de-
partment. The important fact is that each of the 
department saw the results from the earlier de-
partments, and subsequently decided to ‘go for 
it’. The ICT department had been the champions, 
although they had worked indirectly. It was the 
actual users of the system who propagated and 
got others interested.
Copyright © 2014, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.
International Journal of Actor-Network Theory and Technological Innovation, 6(1), 31-53, January-March 2014  47
Subsequently, Occupational Health and 
Safety area was looking for options and they 
negotiated the new tagging with ICT depart-
ment. The key element also was that the CIO 
was influenced by the residential manager of 
nursing facilities (also a nurse) to push the 
concept of duress alarms. Subsequently, there 
was a question raised from the nursing staff 
about the use of RFID in staff tracking, when 
the CIO realised that they had the back end for 
RFID already, so why not make use of it.
…the theatre cleaner had a heart attack and 
was on the job, and it was a couple of hours 
before anybody found him. He was quite happy, 
he was fine, but now he has a tag
More important was the fact that nurses 
recommended it and the staff user became 
interested as it assisted him to call for help, 
when needed. He felt safe with an RFID Tag.
In summary, the Interessement was initiated 
by a nurse, always enabled by CIO/ICT taking 
a supportive role, however, being proactive. 
While the nurses were able to get all other user 
groups convinced, the CIO/ICT department was 
also able to convince the Pharmacist initially for 
a different type of a tag to monitor temperature. 
The Pharmacist is also considered a key ‘clini-
cal’ person in the hospital in charge of trauma 
fridges, emergency blood etc. And through 
this person, other related departments such as 
Pathology, Food Services, Engineering and 
others got interested. From another viewpoint, 
the Interessement was really through the influ-
ence and propagation of nurses who were also 
convinced about patient and clinician safety, 
using duress alarms. Here again, the nurse has 
been the pivotal element in getting every other 
person in the network interested.
Enrolment
No matter where the influence was from, the 
key actors managed to influence and enrol 
everyone concerned into the network of ac-
ceptance. Specifically, the nurses and orderlies 
had transformed into the role of influencers for 
RFID. This transformation was empowering 
for the actual users of the system, who then 
continued to propagate it. The key actors in 
the second part of propagation of RFID in the 
Victory group (Act-2) were the ICT depart-
ment and the Pharmacist. It was these actors 
who influenced on other departments, namely 
Pathology, Food Services and Engineering 
enrolled into the network of acceptance. The 
enrolment was assisted by the fact that there 
was proof or evidence of success available for 
them, in addition to word-of-mouth propagation.
…Pathology followed on from pharmacy and 
then in food services we just sort of gave them 
to them and they said, “Yes we’ll have that” 
because I had shown the some of the results 
coming out of pharmacy. 
… Engineering … have jumped on board …
They use them when people complain about 
air-conditioning, because you can put a tag 
there and within twenty four hours they have 
a complete history of the temperature within 
that location. If it is a the ED trauma fridge –it 
sends to the pharmacy alert staff that this alert 
has been triggered, as well as sending to the 
ED shift manager, so not only the pharmacy 
manager knows about it but the shift manager 
knows about it and can do something about it, 
probably before the pharmacy guy can ring the 
phone and say, “what’s wrong” (Act-2, Scene-1)
It was evident that not only did the ICT 
people influence the decision, but the interlinked 
roles of Pharmacy and emergency nurses being 
linked together, had an impact as well in the 
enrollment process as well. In an emergency, 
if blood is required in the operating theatres, 
the nurse calls for it connecting to Pathology 
and Pharmacy areas (where blood is stored). 
Keeping the temperature of the fridges correct 
is very much a requirement for emergency blood 
bottles kept in the fridges. When it came to 
Food Services and Engineering – it was more 
the convenience and efficiency gains that drove 
the enrolment. While Food Services wanted to 
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gain efficiencies through less wastage of food 
particularly when it was needed; Engineering 
was driven by an OHS audit. The OHS area 
was already in the milieu, being involved with 
the first RFID tracking enrolment (Act-1). 
They were looking into maintaining ‘location 
temperatures’ and with RFID tracking of tem-
perature it was possible to determine if there 
was a problem with the equipment, or if a fan 
was not working. Thus 4 different areas were 
enrolled based on other departmental experi-
ences. In Act-3 it is revealed that the key cham-
pions of RFID sought for a solution that was 
then recommended by nurses and given to them 
by ICT department. The process of enrolment 
here was through continuous negotiations and 
influence. The enrolment process was successful 
as the key actors were able to influence others 
into the network of acceptance. It is interesting 
to note that RFID itself as a non-human actor 
influenced the enrolment decisions.
In high care facilities -- Their existing duress 
system … basically a buzzer … makes a hor-
rible noise….that upsets all the patients so the 
patients come to see what the noise is and the 
incident increases. Whereas, with the RFID 
version - they get Jamaica (SW) on their phones 
and it tells them where to go to…. basically it 
tells everybody that you need to know about 
it exactly where the staff member is when the 
button is pushed and it continues to track the 
button until that incident has ceased (Act-3)
The enrolment occurred smoothly as it 
propagated through nurses in the first place. 
In this case, although ICT/CIO was a strong 
champion of RFID, he never pushed the tech-
nology directly. Rather, he made the nurses and 
pharmacist, who then propagated the cause of 
RFID amongst the whole hospital. One im-
portant aspect is that the nurse is the strongest 
influencer or ‘the voice’ that everyone listens 
to, and in both cases the ICT department had 
succeeded only when they made them the 
mouthpiece for the cause of RFID. This is also 
confirmed by validating interviews held with 
practitioners.
… anything to do with the clinicians, …I al-
ways put the clinician in front of me and I tell 
them what I want them to say, educate them. 
The clinician was the key stakeholder and the 
key champion. And if ever you put technology 
in the clinical world, it cannot be led by an IT 
person no matter how brilliant they are or how 
much they know how to talk the language… if 
the nurses or the orderlies, the nurses are a 
very powerful group of people, and it has to 
be clinically led which is the nurses leading 
it” (Director (Leading Consulting Company) – 
Life Sciences and Health Care Industry Sector, 
Australia, 2013) 
I once was an orderly, and I was very compli-
ant and did everything, then I would be largely 
ignorant to the workings of the organisation and 
say no problem….So if the nurse said jump, I 
would jump because if I was employed to be 
there for the patient I would say, “Yeah, if you 
think that’s a good idea, I’m happy to do it.” 
(Nurse-In-Charge, a large Public Hospital, 
Melbourne, 2013)
Mobilisation
In Act-2 it was evident that the RFID solution 
is gaining wider acceptance rapidly. By the end 
of Act-2, the take up of temperature tags had 
proliferated into other areas of the hospital. 
There were two other departments who were 
considering RFID as a solution for completely 
different purposes with temperature tagging. 
Indeed, mobilization had occurred with tem-
perature RFID tags.
…So it’s expanding – so there’s the theatre, 
there’s another facility where there is just one 
staff member looking after low care patients 
that are on their way home basically or going 
to go into surgery first thing in the morning, 
there’s all of the food service people who work 
after hours, and it’s just been expanded again 
– there’s a ward that only has one staff mem-
ber overnight so that means a tag.…. We now 
also have the roaming duress alarm for staff 
involved in another facility, under maternity. A 
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lot of young mothers come up here to deliver 
without telling their husbands in Melbourne for 
particular reasons that they’re delivering up 
here and the husband usually if he finds out…
storms into the place. The reason is usually that 
there is an intervention order…so staff have 
to say – go away. For instances such as this, 
staff may be working out of hours…they use a 
roaming tag. (Act-3)
By the end of Act-3, mobilisation had al-
ready occurred. Furthermore, RFID had proved 
itself as a solution that fits in, integrates and 
versatile. Training provided was minimal, but 
users (medical staff including nurses, order-
lies, clinicians, administrative staff) did not 
need much training. The tracking was using 
web based system the tags were wearable and 
anonymous. Specifically, an RFID tag had 
only a number and wearable around the neck. 
It only traced the person who was wearing it as 
the number on the day. When the day was over, 
the tags were returned and the person could 
no longer be tracked. No individual names or 
persons could be stalked using the tags, unless 
they chose to wear it for specific purposes within 
the hospital. For example, a person working in 
mental health facilities or clinician in highly 
sensitive areas felt safer with a tag that could 
help him or her find assistance quickly.
In Act 4, where I had consolidated as to what 
is happening with RFID translation into this 
hospital, it was clear that mobilisation had oc-
curred as the solution gained wider acceptance.
….basically the RFID tag will become ubiq-
uitous across the entire hospital, and it’s 
engineered at construction. And with the new 
electronic patient record, it fits in very – it’s 
one arm of the new patient record – you need 
to have some form of patient tracking, so the 
only way to do that is with RFID…
RFID as a solution assumed many forms, 
permeated into many departments and com-
pleted all moments of translation. The network 
of acceptance is now stabilized as the hospital 
is now planning to integrate RFID from ground 
level into the architecture of the new building 
and also with the e-health records implementa-
tion. In summary, the mobilization moments had 
occurred with nurses propogating it, enabled 
by ICT department. RFID had not only tracked 
assets and patients, but also been used for moni-
toring temperature and had varied other roles as 
duress alarms. It had been widely accepted. The 
table below fills in the gap which is left by the 
literature review (see Table 5), and addressing 
it through moments of translation.
By involving all the key users of the tech-
nology, not only did RFID translate well into 
the current hospital, but it is also gaining wider 
acceptance. Medical staff who were tagged 
with an RFID tag only felt safer in high care 
and certain areas where their safety was under 
threat. Clinicians did not feel monitored (which 
would have been against the privacy law in Aus-
tralia), as they were not tagged. Rather patients 
in the bay on a monitor indicated indirectly to 
them that there needs to be attention there. The 
hospital had indeed found a way around the 
privacy implications in Australia. Furthermore, 
by making the para medical and other staff feel 
safer (rather than being monitored), they also 
worked around the potential union problems 
that could have emerged. The success of this 
hospital is the way in which RFID was intro-
duced, negotiated through users, and translated 
indirectly realizing its versatility.
The complexity of Actor-Network Rela-
tionships as depicted in Figure 3 indicate that 
the moments of translation in relation to RFID 
in hospitals in indeed complex. The tokens ex-
changed between nurses, orderlies, clinicians, 
department heads and ICT remained positive 
resulting in successful translation of RFID. 
The emergency area had the highest power in 
relation to implementation of RFID technology. 
Confirming the literature, emergency is the 
area where RFID technology has the highest 
impact. Having the strong network relationship 
with nurses, clinicians and orderlies across 
all departments, positive exchange of tokens 
was done with ease. The ICT department 
played a supportive, facilitating role, and an 
evidence-based coxing strategy to implement 
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Table 5. Conceptual framework – Addressing the research gap in RFID translation 
Moments of Translation 
Innovation Translation and 
Actor-Network Theory (ANT)
Moment 1 
Problematisation
Moment 2 
Interessement
Moment 3 
Enrolment
Moment 4 
Mobilisation
Case-2 In this hospital, 
problematisation for 
implementing RFID was 
a decision involving key 
users, namely nurses, 
the ICT department, 
and administrative 
infrastructure people. Thus 
more or less everyone to 
an extent was involved 
in the problematisation. 
As a result, the obligatory 
passage point, ie tracking 
using RFID solution 
gained momentum. 
The ICT department who 
was conversant of the 
privacy laws in Australia 
found an indirect method 
of tracking patient journey 
and highlighting the 
number of patients waiting 
in the bay using a monitor 
– to clinicians. Rather 
than monitoring their 
productivity, this method 
triggered a sense of duty 
in them and resulted in 
improving the quality of 
care.
The nurses got all the 
other medical staff 
interested directly and 
indirectly. 
The ICT department 
facilitated the infusion 
of temperature tags 
as an RFID solution 
among many other 
departments. 
OHS department 
facilitated by ICT, 
indirectly captured 
the interest of 
administrative 
and other medical 
staff, leading to 
offering RFID tags 
incorporating duress 
alarms. This promised 
the improvement of 
work quality of the 
staff.
Enrollment 
occurred 
sequentially 
and fully as 
nurses were 
convinced by the 
RFID solution 
initially and this 
permeated into 
enrolling varied 
departments 
facilitated by ICT.
The hospital has 
accepted RFID as a 
solution completely 
and is building 
infrastructure 
building it into 
their redesigned 
processes.
Figure 3. The complexity of actor-network relationships
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the technology. In addition to all the nurses 
and clinicians being aware of the use of RFID 
(being initiated by them), the ICT department 
people were also conversant with the health 
and hospitals sector for many years. The con-
fidence of the varied department heads in the 
suggestions made for RFID implementation 
by ICT regarding temperature tags were taken 
positively because, there was evidence sup-
porting it that was visible almost immediately. 
Positive exchange of tokens between medical 
staff (nurses, clinicians, orderlies) and IT staff 
resulted in correct punctualisation. In this case 
too, the ‘web of relationships’ is invisible, yet 
strong in enabling the translation of RFID.
CONCLUSION
As it is revealed, the moments of translation 
informed by the elements of ANT enabled the 
information visualisation of socio-technical fac-
tors ie human factors and their interrelationships 
that enabled the technology translation of RFID 
in Australian hospitals. While addressing the 
gap in literature regarding socio-technical ap-
proaches to technology translation in hospitals, 
The ANT enabled visualisation in this context 
has addressed the inherent criticism of ANT 
itself, that it is deficient in explaining relation-
ship formations between participants and over 
changes of events in relationship networks.
REFERENCES
ACHI. (2014). Australasian College of Health in-
formatics. Retrieved from http://www.achi.org.au
Azevedo, S. G., & Ferreira, J. J. (2009). Innovative 
information technology in the service sector: RFID 
technology application is retailing and healthcare. 
International Journal of Services Sciences, 3(2-3), 
105–132.
Bossen, C. (2007). Test the artefact – develop 
the organization: The implementation of an elec-
tronic medication plan. International Journal of 
Medical Informatics, 76(1), 13–21. doi:10.1016/j.
ijmedinf.2006.01.001 PMID:16455299
Callon, M. (1986). Some elements of a sociology of 
translation: Domestication of the scallops and the 
fishermen of St Brieuc Bay. In J. Law, Power (Eds.), 
Action and belief: A new sociology of knowledge? 
(pp. 196-223) London, UK: Routledge.
Chen, C. C., Wu, J., Su, Y. S., & Yang, S. C. (2008). 
Key drivers for the continues use of RFID technology 
in the emergency room. Management Research News, 
31(4), 273–288. doi:10.1108/01409170810851348
Chen, C. C., Wu, J., Su, Y. S., & Yang, S. C. (2008). 
Key drivers for the continues use of RFID technology 
in the emergency room. Management Research News, 
31(4), 273–288. doi:10.1108/01409170810851348
Chitungo, S. K., & Munongo, S. (2013). Extending 
the technology acceptance model to mobile banking 
adoption in rural Zimbabwe. Journal of Business 
Administration and Education, 3(1), 51–79.
Chowdhury, B., & Khosla, R. (2007). RFID based 
real time patient management system (pp. 363–368). 
Computer and Information Science. doi:10.1109/
ICIS.2007.159
Coustasse, A., Tomblin, S., & Slack, C. (2013, Janu-
ary 3-5). A review of radio frequency identification 
technologies and impacts on the hospital supply 
chain: 2002-2012. In Proceedings of Academic and 
Business Research Institute (AABRI) International 
Conference, Orlando, FL. MMM Track.
Cox, J. (2008). RFID proving to be Rx for hospitals. 
New World (New Orleans, La.), 25(33), 24.
Cresswell, K., Worth, A., & Sheikh, A. (2011). Imple-
menting and adopting electronic health record sys-
tems: How actor-network theory can support evalua-
tion. Clinical Governance: An International Journal, 
16(4), 320–336. doi:10.1108/14777271111175369
Cresswell, K. M., Worth, A., & Sheikh, A. (2010). 
Actor-network theory and its role in understanding the 
implementation of information technology develop-
ments in healthcare. BMC Medical Informatics and 
Decision Making, 10. PMID:20178586
Davis, F. (1986). A technology acceptance model 
for empirically testing new end user information 
systems: Theory and results. MIT.
Fisher, J. A., & Monahan, T. (2008). Tracking the 
social dimensions of RFID systems in hospitals. 
International Journal of Medical Informatics, 
77(3), 176–183. doi:10.1016/j.ijmedinf.2007.04.010 
PMID:17544841
Greene, J. (2005). Is your hospital ready for radio 
frequency identification? Above board technology. 
Trustee, 30–32. PMID:16196403
Copyright © 2014, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.
52  International Journal of Actor-Network Theory and Technological Innovation, 6(1), 31-53, January-March 2014
Greenhalgh, T., & Stones, R. (2010). Theorising big 
IT programmes in healthcare: Strong structuration 
theory meets actor-network theory. Social Science 
& Medicine, 70(9), 1285–1294. doi:10.1016/j.soc-
scimed.2009.12.034 PMID:20185218
Hall, E. (2005). The ‘geneticisation’ of heart disease: 
A network analysis of the production of new genetic 
knowledge. Social Science & Medicine, 60(12), 
2673–2683. doi:10.1016/j.socscimed.2004.11.024 
PMID:15820579
HISA. (2014). Health Informatics Society of Austra-
lia. Retrieved from http://www.hisa.org.au
Ho, G. (2012). Can technology help overcome Austra-
lia’s healthcare challenges. Australian Broadcasting 
Corporation (ABC) Technology and Games, 27 April. 
Retrieved February 18, 2014, from http://www.abc.
net.au/technology/articles/2012/04/27/3490209.htm
Landt, J. (2001). Shrouds of time: The history of 
RFID. Association for Automatic Identification 
and Mobility.
Latour, B. (1986). In J. Law (Ed.), The power of as-
sociation, power, action and belief – a new sociology 
of knowledge, sociological review monograph 32 (pp. 
264–280). Routledge and Kegan Paul.
Latour, B. (1993). We have never been modern. 
Harvester Wheatsheaf, Hemel Hemstead.
Lee, C. P., & Shim, J. P. (2007). An exploratory study 
of radio frequency identification (RFID) adoption 
in the healthcare industry. European Journal of 
Information Systems, 16, 712–724. doi:10.1057/
palgrave.ejis.3000716
Muhammad, I., Moghimi, F. H., Taylor, N. J., Redley, 
B., Nguyen, L., & Stein, M. et al. (2013). Using ANT 
to uncover the full potential of an intelligent opera-
tional planning and support tool (IOPST) for acute 
healthcare contexts. [IJANTT]. International Journal 
of Actor-Network Theory and Technological Innova-
tion, 5(2), 29–49. doi:10.4018/jantti.2013040103
Muhammed, I., Teoh, S., & Wickramasinghe, N. 
(2012). Why using actor network theory (ANT) 
can help to understand the personally controlled 
electronic health record (PCEHR) in Australia. 
[IJANTTI]. International Journal of Actor-Network 
Theory and Technological Innovation, 4(2), 44–60. 
doi:10.4018/jantti.2012040105
Muhmmed, I., Zwicker, M., & Wickramasinghe, N. 
(2013). How using ANT can assist to understand key 
issues for successful e-health solutions. [IJANTTI]. 
International Journal of Actor-Network Theory and 
Technological Innovation, 5(3), 1–17.
Nagy, P., George, I., Bernstein, W., Caban, J., 
Klein, R., Mezrich, R., & Park, A. (2006). Radio 
frequency identification systems technology in the 
surgical setting. Surgical Innovation, 13(1), 61–67. 
doi:10.1177/155335060601300110 PMID:16708157
NeHTA. (2014). National e-health transition author-
ity. Retrieved from http://www.nehta.gov.au
Oxford dictionary. (2014). Meaning of inno-
vate. Retrieved February 12, 2014, from http://
www.oxforddictionaries.com/definition/english/
innovate?q=innovate
Rogers, E. M. (1995). Diffusion of innovations. 
Free Press.
Rogers, E. M. (2003). Diffusion of innovations. 
Free Press.
Shirehjini, A. N., Yassine, A., & Shirmohammadi, 
S. (2012). Equipment location iusing RFID-based 
positioning system. IEEE Transactions on Infor-
mation Technology in Biomedicine, 8(4), 404–414.
Tatnall, A. (2011). Innovation translation, innovation 
diffusion, and the technology acceptance model: 
Comparing three different approaches to theorising 
technological innovation. In A. Tatnall (Ed.), Actor-
network theory and technology innovation: Advance-
ments and new concepts. Hershey, PA: IGI Global.
Trudel, M. C. (2010). Challenges to personal in-
formation sharing in interorganizational settings: 
Learning from the Quebec health smart card project. 
Canada: The University Of Western Ontario.
Unnithan, C., Smith, R., & Fraunholz, B. (2009, 
August 19-21). Maximising the benefits of radio fre-
quency identification technology (RFID) integration 
in clinical contexts: A linear conduit. In Proceedings 
of the National Health Informatics Conference (HIC 
2009) (pp. 200-205), Health Informatics Society of 
Australia for HIC’09 Conference, Canberra, Canada.
Ustundag, A. (2013). The value of RFID. Springer-
Verlag. doi:10.1007/978-1-4471-4345-1
Venkatesh, V., & Davis, F. D. (2000). A theoretical 
extension of the technology acceptance model: Four 
longitudinal field studies. Management Science, 46, 
186–204. doi:10.1287/mnsc.46.2.186.11926
Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. 
D. (2003). User acceptance of information technnol-
ogy – A unified view. Management Information 
Systems Quarterly, 27(3).
Copyright © 2014, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.
International Journal of Actor-Network Theory and Technological Innovation, 6(1), 31-53, January-March 2014  53
Venkatesh, & Bala, H. (2014). TAM 3: Advancing 
the technology acceptance model with a focus on 
interventions. Unpublished Manuscript in-prepa-
ration. Retrieved February 12, 2014, from http://
www.vvenkatesh.com/IT/organizations/Theoreti-
cal_Models.asp#tam3
Wickramasinghe, N., Bali, R., & Tatnall, A. (2012). A 
manifesto for e-health success- The key role for ANT. 
[IJANTTI]. International Journal of Actor-Network 
Theory and Technological Innovation, 4(3), 24–35. 
doi:10.4018/jantti.2012070103
Yao, W., Chao-Hsien, C., & Zang, L. (2011). 
Leveraging complex event processing for smart 
hospitals using RFID. Journal of Network and Com-
puter Applications, 34(3), 799–810. doi:10.1016/j.
jnca.2010.04.020
Yao, W., Chu, C.-H., & Zang, L. (2012). The adop-
tion and implementation of RFID technologies in 
healthcare: A literature review. Journal of Medical 
Systems, 36, 3507–3525. doi:10.1007/s10916-011-
9789-8 PMID:22009254
ENDNOTES
1  Sourced from internal documents of the 
hospital which cannot be revealed due to 
confidentiality agreements
2  Please note that at the end of each Act, there 
was a similar table and visualisation, which 
is not included in this paper due to space 
constraints.
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